Twenty-seven thermophilic and thermotolerant fungal strains were isolated from soil, decaying organic matter and sugarcane piles based on their ability to grow at 45°C on medium containing corn straw and cardboard as carbon sources. These fungi were identified in the genera Aspergillus, Thermomyces, Myceliophthora, Thermomucor and Candida. The majority of the isolated strains produced xylanase and cellulases under solid state fermentation (SSF). The highest cellulase and xylanase productions were obtained by the cultivation of the strains identified as Aspergillus fumigatus M.7.1 and Myceliophthora thermophila M.7.7. The enzymes from these strains exhibited maximum activity at pH 5.0 and at 60 and 70ºC. The endo-glucanase from A. fumigatus was stable from 40°C to 65°C and both endo-glucanase and xylanase from M. thermophila were stable in this temperature range when in absence of substrate. The enzymes were stable from pH 4.0 to 9.0.
INTRODUCTION
Lignocellulosic biomass from crops, whose main components are polysaccharides polymers as cellulose and hemicellulose (75-80%) is an important renewable energy source. Cellulose is a linear homopolysaccharide of D-glucose residues linked by β-1,4 glycosidic bonds. Hemicellulose is heteropolysaccharide composed by pentoses (xylose and arabinose), hexoses (glucose, mannose and galactose) and sugar acids. The dominant component of hemicellulose is the xylan that consists of a backbone chain of β-1,4-linked xylosyl residues. The lignin, the main non-carbohydrate portion of lignocellulosic material, is an amorphous phenolic polymer composed of monolignols such as p-hydroxyphenyl, guaiacyl and syringyl which are able to form a variety of ether or carbon-carbon bonds, resulting in a complex and stable branched network (7, 22, 33) .
Many microorganisms are able to produce enzymatic complexes that degrade cellulose and hemicellulose releasing sugars that can be used for obtainment of products with high *Corresponding Author. Mailing address: Department of Biology, IBILCE-Universidade Estadual Paulista-Unesp, São José do Rio Preto, Rua Cristóvão Colombo, 2265, Jd Nazareth, CEP; 15054-000, São Paulo, Brazil.; Tel.: + 55 17 3221 2393, Fax 5517-32212390.; E-mail: marciamoretty@yahoo.com.br Cellulases and xylanases under solid-state fermentation economical value such as bioethanol (1) . However, the costs of enzymes production is the major limitation to the application of this technology on industrial scale (12, 23, 28) . Therefore, the main challenges to be overcome are the search for microorganisms with high potential to produce fibrolytic enzymes and the development of a low-cost fermentative process.
The majority of commercial enzymes are obtained from mesophilic microorganisms. Since industrial processes using high temperatures are becoming more and more common, a supply of thermostable enzymes for industrial use is needed.
Thermophilic fungi produce enzymes with activity at high temperatures and they usually have a higher thermostability, broad tolerance to pH variation and greater resistance to denaturing agents. One valuable advantage of conducting of hydrolysis lignocellulosic material at elevated temperatures is reducing the risk of contamination by mesophiles microorganisms. Allowing a higher operation temperature decrease in viscosity and an increase in higher mass-transfer rates leading to better substrate solubility (17, 31) .
That way we intended to select novel thermophilic fungi strains that produce cellulases and xylanases with potential for biotechnological applications including the saccharification of lignocellulosic material. In this work, we report the isolation and selection of thermophilic fungal strains able to grow under lignocellulosic-suplemented medium as carbon sources, and the use of selected isolates A. fumigatus M.7.1 and M. thermophila M.7.7 for cellulase and xylanase production by SSF using crops and agro-industrial wastes as carbon sources and some properties of enzymes were reported.
MATERIALS AND METHODS

Isolation, identification and maintenance of fungi
The thermophilic and thermotolerant fungal strains were isolated from soil, decaying organic matter and sugarcane piles in the north-west of São Paulo State (São José do Rio Preto The stock cultures were maintained in Sabouraud slant agar, under water and mineral oil, at room-temperature (25 ± 2°C).
Enzyme production by solid-state fermentation (SSF)
All the isolated species were cultivated under SSF using Cellulases and xylanases under solid-state fermentation The fungi that presented the higher enzymes productions were then cultivated by SSF using different mixtures of lignocellulosic material (w/w): sugarcane bagasse and wheat bran (9:1), banana tree leaves and wheat bran (9:1), rice husk and wheat bran (9:1), rice husk and barley bran (9:1), corn straw and wheat bran (9:1), corn straw and barley bran (9:1), wheat bran and sugarcane bagasse (8:2), and wheat bran. The material was washed in tap water to remove impurity and until absence of detectable reducing sugars, dried at 65 ºC, ground and sieved to select particles of 1.0 to 3.0 mm. The fermentation procedures were identical to those described above but the sample were taken each 48h.
Enzyme activity measurements
Endo-glucanase and xylanase activities were assayed in a 
Enzymes properties
The effect of pH on the enzyme activities was investigated by incubating the reaction mixture at 60 o C for 10 min, using it is a good substrate to induce the microbial production of cellulolytic and hemicellulolytic complex. Wheat bran has also been an excellent medium for fungal growth and for the production of these enzymes in function of its high nutrient content (13, 18, 23, 25) .
The data from Table 1 shows that, although the value of FPase activity was not high, the isolated fungi showed to be good xylanase producer. According to Percival Zhang et al. (21) the use of the filter paper method to quantify cellulolytic activity can be subject to several variations that could influence the results. In this way, the endo-glucanase (CMCase) and β-glucosidase activities were determined in subsequent assays.
The strains M.7.1 and M.7.7 were chosen to give continuity to the research since they showed a good potential for FPase and xylanase production. These strains were subjected to taxonomic characterization by morphological and molecular approaches. The presence of complex carbon sources such as rice straw decreased the production of all enzymes (Figure 1, 2B, D, F) .
Probably the high silicate content this residue difficult the degradation and access of microorganism to the polysaccharides.
Xylanase, CMCase and β-glucosidase production of both fungi were lower than those reported for some Thermoascus aurantiacus strains (6193, 1572 and 101.6 U. g -1
, respectively), since this is a species known as an excellent xylanase and cellulase producer (7, 11) . On the other hand, the enzyme production by fumigatus M.7.1 that lost 50% of the activity after 1 h at 55 ºC ( Figure 4C, D) . The thermostability of both enzymes is higher than that reported for xylanase and endo-glucanase from mesophilic fungi such as Aspergillus sp 2M1, Trichoderma reesei (2), Penicillium canescens CP10, P. janthinellum and Penicilium sp (30) and was similar to described for thermophilic as T. aurantiacus and Thermomyces lanuginosus, which were stable up to 60 ºC (11, 27) .
The stability of an enzyme is an important parameter for its application in an industrial process. Enhanced stability and the maintenance of a desired level of activity over a long period are two important points to be considered for the selection and design of enzymes (10) .
With this study, we have been able to isolate thermophilic and thermotolerant fungi. Furthermore, the strains studied presented potential for enzymes production such as xylanase and cellulase, which can be used in hydrolyses of plant biomass. 
